A model of antiglucocorticoid action for designing a potent glucocorticoid antagonist.
We have previously shown that the biological efficacy of an antiglucocorticoid is directly related to its affinity for the glucocorticoid receptor in whole cells at 37 degrees C. We have also shown that RU 486-receptor complexes differ from other antiglucocorticoid-receptor complexes in so far as their affinity is as high at 37 degrees C in whole cells as at 0 degree C in a cell-free system, whereas a decrease by a factor of 5-10 is observed with the other antagonists. The aim of the present paper was to evaluate the contributions of temperature and cellular integrity (or the biological events linked to temperature and cellular integrity) to the affinity of a steroid for its receptor for the purpose of determining the parameters favorable to high affinity, which is the prerequisite of a potent antagonist. We provide evidence showing that: (1) an increase in temperature has an unfavorable effect on the affinity of a glucocorticoid for its receptor (4-6-fold decrease between 0 and 37 degrees C), (2) RU 486, like an agonist, forms a complex with the cytosolic glucocorticoid receptor, which satisfies the criteria for an "activated" complex under "in vitro activating treatment", (3) these biological post-binding events (either agonistic or otherwise nature), which change the nature of the complexes, contribute to compensating for the negative effect of rising temperatures on their apparent dissociation constant. We conclude that potent antiglucocorticoids must have a chemical structure allowing them to induce biological post-binding events, such as receptor activation, but in an abortive form which thus effectively "traps" the receptor in a non-functional state.